RNA silencing as a cellular defense against HIV-1 infection: progress and issues.
MicroRNAs (miRNAs) are known to have a role in gene regulation that is closely integrated into the pathways that control virtually all fundamental cell processes of growth, differentiation, metabolism, and death. Whether silencing RNAs and the cellular pathways that generate them are also used in antiviral defense in higher eukaryotes, as they are in plants and lower eukaryotes, has been the subject of much study. Results to date point to a complex interplay between viruses and vertebrate host cells that can vary considerably among different viruses. Here, we review current knowledge regarding interactions between HIV-1 and host cell RNA silencing mechanisms. Important questions in this field remain unresolved, including whether HIV-1 itself encodes small silencing RNAs that might either promote or repress its replication, whether host cell miRNAs can directly target viral transcripts or can alter the course of infection indirectly through effects on cellular genes necessary for viral replication, and whether HIV-1 produces proteins or RNAs that suppress the host-silencing pathway. We summarize evidence and controversies related to the potential role of RNA silencing pathways as a defense against HIV-1 infection.